The role of NADRIN, a Rho GTPase-activating protein, in the morphological differentiation of astrocytes.
Reorganization of the actin cytoskeleton caused by inactivation of the Rho GTPase RhoA is critical for the morphological differentiation of astrocytes into process-bearing stellate cells. The molecular mechanisms underlying the RhoA inactivation and, in particular, the factors that inactivate RhoA, remain to be elucidated. We show here that the expression of a GTPase-activating protein (GAP) for Rho GTPases, neuron-associated developmentally regulated protein (NADRIN) also known as RICH and ARHGAP17, was significantly increased in stellate astrocytes and induced expression of NADRIN accelerated the morphological differentiation of cultured astrocytes into stellate cells. A GAP activity-negative mutant or truncated forms of NADRIN failed to induce the stellation. Immunoprecipitation analyses revealed that, in response to inductive signals such as dibutyryl cyclic AMP and epidermal growth factor, NADRIN formed a complex with ezrin-radixin-moesin (ERM) protein by interacting with ERM-binding phosphoprotein 50 via its carboxy-terminal PSD95/DlgA/ZO-1-binding motif. We also showed that NADRIN formed a dimer via the interaction between the amino- and carboxy-terminal domains, which was disrupted in response to the inductive signals. These results suggest that the inductive signals cause the structural change of NADRIN, which allows NADRIN to associate with the ERM protein complex, where it inactivates RhoA and leads to the morphological differentiation of astrocytes.